This study collected patient visit data to explore similarities and differences between conventional and naturopathic primary care (PC). Administrative data from practice management software systems from the main teaching clinics of four of the eight accredited North American naturopathic academic institutions were abstracted into an integrated database containing five years (2006)(2007)(2008)(2009)(2010) of visit, patient, laboratory, and prescribing data. Descriptive analyses of healthcare services were compared to the National Ambulatory Medical Care Survey (NAMCS). Over the five-year period, 300,483 patient visits to naturopathic doctors occurred at clinics, excluding visits at clinics operated by the schools in community settings. Patients were 69% female; mean age was 39 (SE 0.09). Older adults (.65) comprised 9% of the population and children (16) comprised 8%. Comparing academic naturopathic clinics to national conventional PC (NAMCS), we found more patients paid out of pocket at naturopathic clinics (50 vs. 4%) and naturopathic clinics more frequently offered discounted care (26 vs. 0.3%). There was a 44% overlap in the most frequent 25 diagnoses for PC at conventional community clinics. Overall, these data suggest substantial similarities in care offered by academic naturopathic clinics, at which most Naturopathic Doctor (ND) students are trained, and by conventional PC practices. 
Introduction
Descriptions of current naturopathic medical practice are limited. There is an ongoing need to characterize the quantity and quality of care because naturopathic physicians may represent an underutilized public health resource in this present era of primary care (PC) shortages, spiraling healthcare costs, and increasing demand to provide patient-centered care.
With the implementation of the Affordable Care Act, the importance of PC as the foundation of US healthcare has been re-emphasized. However, there are two significant barriers to realizing this vision. First, there is a substantial shortage of PC providers (PCPs); it is estimated that an additional 60,000 PCPs will be needed to meet the needs of newly insured Americans. Second, there is an increasing recognition that characteristics of conventional PC are not meeting patient needs. 1 Brief visit length and poor communication style are commonly cited by patients as problematic, [2] [3] [4] [5] and both are key elements in successful delivery of health promotion and disease prevention. It is estimated that Americans receive only half of recommended preventive care. 6 Naturopathic doctors spend more time with patients, offer patientcentered care, and are experts in health promotion. 7, 8 Patients cite these phenomena as reasons why they seek care from naturopathic physicians. Puerto Rico. The scope of licensed practice in most states is commensurate with PC. This is also the standard to which the naturopathic academic institutions prepare their medical students. In 2002, Cherkin et al surveyed a random sample of naturopaths, chiropractors, massage therapists, and acupuncturists in four different states, finding characteristics of care more similar to conventional PC than different. 9, 10 The majority of visits for chronic conditions (75%), frequency of acute concerns (20%), and health supervision (5%) were also similar to conventional care. Care delivery in Washington state has been better studied than most because legislation mandating inclusion of all eligible providers has afforded better access to naturopathic medicine through existing insurance products. Non-discriminatory language similar to the Washington law is in the Affordable Care Act; however, it remains to be seen how it will be implemented. In 2006, Lafferty et al published a number of papers examining insurance claim databases regarding complementary and alternative medicine (CAM) practitioners in Washington state. [11] [12] [13] [14] One analysis of these data found that patients using CAM services (inclusive of naturopathic medicine) had higher morbidity on average, yet paid less than patients of matched chronic disease burden not using CAM. 15 These data were updated by Hawk et al. 24 using 2007 National Health Interview Survey data with respect to CAM usage, including naturopathy. They also found that the population seeking CAM care had a high prevalence of chronic disease and health risk factors amenable to prevention and health promotion intervention, domains in which ND PCPs are expert. These reports, while intriguing, are limited as they either addressed the CAM field as a whole, with specifically little on naturopathic physicians, or addressed only small samples relating to naturopathic practice.
In 2006, Herman et al suggested that health services research (HSR) methods could address some of the issues associated with CAM research, 16 specifically the limited availability of up-to-date characteristics of care delivery. This sentiment has been echoed by others; in 2008, Coulter and Khorsan stated, "It would be difficult to exaggerate the importance of descriptive studies for CAM." 17 Most HSR examining conventional care delivery has employed large existing data repositories, a resource not as readily available for CAM research. In healthcare, these data sources and methods fall within the field of HSR and the increasingly important areas of clinical informatics and practice-based research. 18, 19 While large data repositories have not been broadly available for CAM, many naturopathic clinics use computerized practice management systems. As clinics expand participation in third party reimbursement systems and implement electronic medical record systems, datasets are increasingly available that provide opportunities for analysis. In this study, we sought to perform a comprehensive examination of visit-level data held by a group of naturopathic clinics using HSR methods to update published characterizations of naturopathic healthcare services.
Methods
This project involved collecting and integrating existing data from accredited naturopathic academic clinics in the US and Canada. These clinics are among the largest facilities providing naturopathic care, are fundamental in the preparation of NDs for clinical activity, have all implemented digitalized practice management systems, and are technologically prepared to contribute data. Given their size and infrastructure, the academic clinics provide a useful preliminary opportunity toward overall characterization of naturopathic care while also providing data for educational development. The three main objectives were to (1) develop an integrated database containing five years of naturopathic academic clinic visit, patient, laboratory, and prescribing data; (2) perform descriptive analyses characterizing healthcare utilization at the clinics during that time; and (3) compare these data to corresponding characteristics of conventional medicine using the National Ambulatory Medical Care Survey (NAMCS) dataset from the Centers for Disease Control and Prevention (CDC).
Naturopathic academic clinic data collection. At the time of the data collection, there were seven accredited schools of naturopathic medicine. Four of the seven schools participated in an onsite data collection process. These were Bastyr University in Seattle, WA (USA); National College of Natural Medicine (NCNM) in Portland, OR (USA); Southwest College of Naturopathic Medicine (SCNM) in Tempe, AZ (USA); and the Canadian College of Naturopathic Medicine (CCNM) in Toronto, ON (Canada). Institutional Review Board (IRB) approval was received from each school, and support from information technology departments and clinic management was provided during site visits. The overall approach was to create a data file from each clinic with a standard format, so that the datasets could be combined. The foundational unit of this file was the clinical visit, and all associated information available for that encounter was abstracted. Each of the schools also operated offsite clinic locations that were not captured in this data because of the heterogeneity of the many offsite record systems.
The Bastyr University clinic used Centricity Practice Management System (GE Healthcare, GE Healthcare IT, Princeton, NJ, USA) at the time of the data extraction in summer 2011. At NCNM, data were extracted from the Healthport Practice Management System (HealthPort, Columbia, SC, USA) that was in use at the same time. Bastyr and NCNM have since transitioned to Epic electronic medical records (EpicCare, Epic Systems, Verona, WI, USA). The SCNM academic clinic used two different software systems to manage patient visits during the five-year period of interest. Microsoft Dynamics Retail Management System, in use since 2007. Thus, data were unavailable for 2006 and were treated as missing in the final dataset. All data were de-identified.
While the data structures and data elements differed between the schools, common elements were selected and structures reformatted so as to create a single harmonized file. Common data elements used were patient age and gender, diagnoses, procedures, dates of service, physician credentials, and method of payment. Other information available but not used for this project were financial and insurance details, laboratory and medicinary orders, and some laboratory outcomes. The Bastyr system was a relational database that was already formatted around the patient visit. The data extracted out of the systems at the other three clinics were financial transactions, along with various tables for code definitions. For these three clinics, transactions were selected that only occurred during actual visits and procedures, and diagnoses were summarized from these transactions. A single visit was summarized by patient, visit date, and attending physician for two of these three schools and by patient and visit date for the other school. If an insurance claim was filed, the payment type was classified as third-party insurance. Visit summary statistics were verified by clinic management at the four schools.
The methods for establishing the date of first visit for each patient varied between the schools. One clinic had a reliable date of first visit, therefore identifying a new patient, but the other three did not. For these three clinics, a three-year history of no visits was required to classify a visit as a patient new to the clinic. As five years of history was included in the downloaded data for two of those three clinics, we could only classify visits by new patients in the last two years of the time window at those clinics. Because of this limitation, new patient data were not fully available for the entire five-year tracking period.
For visits with more than one payment method, analyses were performed using only one method of classification, which was selected based on an a priori defined hierarchy: insurance payments first, then discounted payment, and cash payment finally. This hierarchy was derived from the CDC documentation for the NAMCS data: NAMCS micro-data file documentation for the years 2006-2010.
National ambulatory health care survey (NAMcs). Survey data collected by the CDC were used for comparisons to allopathic medical office visit characteristics. Survey data were based on a sample of visits to non-federally employed office-based physicians who are primarily engaged in direct patient care. The same time period of 2006-2010 was used. Three subsets of these files were used for comparisons. These included PC physicians, PC physicians working in community health centers (CHCs), and any physician reporting the use of CAM practices as determined by a "Yes" answer to a survey item (#96). For visits with more than one payment method, only one was selected using the hierarchy defined by the CDC described in the documentation mentioned above.
The ND summaries in this report are actual counts of the downloaded clinic data, and the NAMCS summaries are the weighted survey values, sampled to represent national population numbers. For this reason, standard errors are included for the NAMCS data only. Additionally, patient level data are not reported by NAMCS; therefore, comparisons on characteristics (Table 2) are for visit-level data only, and Table 1 contains patient-level data for only naturopathic clinics. data analysis. All data analyses were performed using SAS version 9.2 (SAS Institute, Inc., Cary, NC, USA). Summary statistics were computed for each of the four academic clinics and for five years of longitudinal data where available.
Comparisons were made at both the visit and patient levels. Descriptive characteristics included patient age and gender distributions, payment source distributions, and diagnoses. Where appropriate, data were compared to the NAMCS data using two-sample t-test and chi-square methods.
results
Patient characteristics. During the five-year period between 2006 and 2010, 52,129 patients were seen in the four clinics, although not all clinics had data for the full five-year period (see Table 1 ). In 2010 alone, 17,141 patients were seen at all four clinics combined. New patients comprised 53.3% of the total patients seen in 2010. Trends over time, shown in Table 3 , revealed new patients comprised between 53 and 59% for each year between 2006 and 2010. Patient demographics from the three clinics with non-missing data for gender showed a distribution of 69% female and 31% male. The average patient was 39 years of age; median age was 36 years. Almost half (45%) of the patients seen at the clinics were between the ages of 35 and 64. The youngest and oldest categories (0-15 and 65+ years) represented about 7 and 9% of the population, respectively. The remaining age category (16-34 years) comprised 38% of the population. This age group would contain most students at these schools as all clinics offered some form of student patient discount. The age distribution was stable over the five-year period.
Visit characteristics. Table 2 summarizes visit-level data. There were a total of 300,483 visits to naturopathic doctors at these four clinics during the period of 2006-2010.
The method of payment for these visits was divided into six categories. It was possible for more than one payment method to be used for a visit, but only one was selected for categorization in this report. For 2010, there were no medicare or medicaid payments at ND clinics; fewer private insurance payments than NAMCS PC and NAMCS CAM (24 vs. 57 vs. 46%) but more than NAMCS CHC (24 vs. 13%); more discounted/no charge payments than NAMCS PC, NAMCS CHC, and NAMCS CAM (26 vs. 0.3 vs. 3.3 vs. 33%); and more full cash/self-pay payments than NAMCS PC, NAMCS CHC, and NAMCS CAM (50 vs. 4 vs. 13 vs. 12%). These differences were all statistically significant (Chi square; all P  0.0001). Comparing the whole fiveyear period to 2010 only, the ND visit payment distribution increased slightly in full cash/self-pay, NAMCS PC saw a small shift from private insurance to medicaid, and both NAMCS CHC and NAMCS CAM saw a slightly larger shift from medicare to full cash/self-pay.
Chi-square testing comparing ND visits to NAMCS PC visits showed a significantly higher proportion of female visits at the ND clinics (71 vs. 62%, P  0.0001). Gender proportion results differed slightly between the five-year period and 2010 only, during which slightly more males made visits to clinics classified by NAMCS as PC.
NAMCS PC, CHC, and CAM all had a larger proportion of pediatric visits than the ND clinics (25 vs. 25 vs. 19 vs. 4%); geriatric visit proportions were larger for NAMCS PC and CAM (19 vs. 22 vs. 12 vs. 11%). NAMCS PC, CHC, and CAM visit proportions for the 16-34-year age group were less than ND visits (19 vs. 22 vs. 13 vs. 38%) and those for the 35-64-year age group (37 vs. 41 vs. 46 vs. 47%). Statistically significant differences were found using a two-sample t-test for average age between ND and overall NAMCS primary (P  0.0001). diagnosis summaries. Table 3 compares the top 25 diagnoses seen at three of the ND clinics to NAMCS PC, NAMCS community health PC (CHC), and NAMCS visits using CAM (CAM). Only the primary International Classification of Disease (ICD-9) code was used in the case of multiple diagnoses for a visit.
In Table 3 , diagnoses with an asterisk were held in common among the most frequent 25 ICD diagnoses between the two data sources with a 32% overlap. Of interest, 4 of the top 6 NAMCS PC diagnoses are found in the top 25 ND diagnoses, but only 1 of the top 6 ND diagnoses is found in the NAMCS list. These top 25 diagnoses represent 45% of the total NAMCS visits and 40% of the total ND visits. The NAMCS visits saw more routine examinations and infectious conditions, whereas the ND visits saw more chronic conditions, especially musculoskeletal pain and fatigue.
When compared to NAMCS CHC PC, there was a 44% overlap with NDs in the top 25 diagnoses. These top 25 diagnoses represent 47% of the total NAMCS visits and 40% of the total ND visits.
As was seen with NAMCS PC, NAMCS CAM also has a 32% overlap of the top 25 categories, with 4 of the top 6 NAMCS CAM categories found in the ND visits, but only 2 of the top 6 ND categories found in the NAMCS top 25. In this comparison, these top 25 diagnoses represent 40% of the total visits for both categories. The NAMCS CAM visits are dominated by pain and musculoskeletal complaints. Figure 1 . compares diagnostic classification categories between ND, NAMCS PC, NAMCS CHC, and NAMCS visits using or referring to CAM for the period between 2006 and 2010. The top diagnosis category among the ND clinics was musculoskeletal issues, which was also the top category for NAMCS CAM, but not for NAMCS PC and CHC. The next two ND categories, general symptoms and ill-defined conditions (fatigue, malaise) and digestive disorders, were higher for ND visits than for any of the NAMCS groups, as was the mental disorder (anxiety, depression) category. The health services category (routine exams) was more similar between ND and NAMCS CAM than the other two NAMCS groups, and endocrine and metabolic diseases were similar between ND and NAMCS PC/CHC but not between ND and NAMCS CAM.
discussion
Characteristics of care delivery at naturopathic academic clinics are consistent with conventional PC in some domains and differ in others. For example, naturopathic academic clinics saw a higher percentage of women than conventional PC clinics, but this percentage was similar to the gender visit percentages reported by Boon et al 20 and Cherkin et al. 10 Overall, female visits account for at least two thirds of the visit volume for any PC profession.
In 2009, the CDC reported a visit frequency of less than two visits per person per year for PC physicians. In the same year, the ND clinics saw just more than four visits per person per year, suggesting more face-to-face time between naturopathic doctors and patients. The data for the CDC calculation were derived from civilian non-institutionalized population census numbers while calculations of ND utilization used the clinic patient populations, so comparisons should be made cautiously. Naturopathic care saw a smaller proportion of pediatric patients compared to conventional PC. Previous reports of naturopathic practice patterns showed a higher percentage of pediatric visits (10-12%), but not as high as conventional PC. 10, 20 The proportion of geriatric patients was similar between naturopathic healthcare and conventional PC delivered at CHCs, but less than overall conventional PC.
Percentages of visits by new patients (not seen for at least three years) at the naturopathic academic clinics were almost twice as high as new patient percentages reported by Boon et al in 2004 and Cherkin et al in 2002, and higher than new patient visit rates in the NAMCS data. It could be that patients new to naturopathic medicine are using academic clinics as an access point to naturopathic medicine because of their lower visit fees, as compared to private practice naturopathic physicians. It could also be that some patients are accessing the naturopathic academic clinics for low-cost episodic care rather than seeking to "establish care." Indeed, ICD-9 data suggest a higher proportion of symptomatic diagnoses at naturopathic clinics. It may be that naturopathic academic clinics are serving an unrecognized (and significant) role as part of public health safety net care for the uninsured. Conversely, it is unknown what, if any, proportion of patients seen initially at academic clinics then transition to the more individualized care found in a private practice setting. Retention rates could also be related to logistical issues such as student turnover on shifts making consistent follow-up difficult in this environment.
Self-pay rates at the naturopathic academic clinics were much higher than conventional PC, reported in NAMCS, and naturopathic data, reported by Boon et al in 2004. There were also much higher rates of discounted visits at these clinics. This adds support to the idea regarding the role of academic clinics in providing safety net care for the uninsured. This is supported by lower self-pay rates seen at the naturopathic academic clinics in Washington state, where insurance coverage is mandated for all classes of providers. The lack of medicare coverage for PC services delivered by naturopathic doctors could explain differences in proportions of visits by the geriatric population.
Comparisons in the conditions and diseases seen in naturopathic PC demonstrate patterns of care both consistent with conventional PC and niches unique to naturopathic medicine. The most frequent diagnoses seen in these naturopathic academic clinics were consistent with previous research in naturopathic practice patterns suggesting an emphasis on chronic disease.
9,10,20 ND visits had a higher proportion for complaints of the musculoskeletal and digestive systems. Also, ill-defined symptoms (fatigue and malaise) and mental disorders were more common. There was a 32-44% overlap in the top 25 conditions between the ND clinics and the 3 NAMCS categories, with 3-4 of the top 5 NAMCS categories found in the ND top 25. This could indicate that NDs are not only functioning as PCPs but also addressing unmet medical needs. The holistic orientation of NDs, in which changes in diet and physical activity are routinely employed as interventions, may be more appropriate for the top ND complaints of fatigue, musculoskeletal pain, and digestive complaints. Indeed, trial data suggest positive outcomes in these domains. [21] [22] [23] Our results also suggest that the training environments for naturopathic students provide exposure to the breadth of conditions PC doctors must address in any setting. Overall, ND diagnostic patterns were more consistent with PC conventional practitioners who work in CHCs than with the other two categories. Also, there was more variety in diagnoses given by NDs than either of the conventional PC categories.
One limitation of this study was the use of financial systems, as opposed to prospective outcomes registries, for medical reporting. This created difficulty in counting true visits, although numbers were verified by clinic management at all four schools. Some data, such as age, gender, new patient dates, and diagnosis codes, were incomplete. A limitation in interpreting the relevance of these data to naturopathic education is that they were derived from the primary academic clinic only. For example, Bastyr Center for Natural Health in Seattle, WA operates 14 clinical sites and NCNM operates 20 clinical sites in addition to their main clinics for which data are reported here. Each of these clinics have recently converted to electronic health records (EHR) which, in future studies, will address these limitations as well as provide more clinically relevant data.
Characterization of the role of naturopathic doctors, including their roles as part of the PC workforce, can be investigated using existing data from naturopathic clinics. Naturopathic medicine, as delivered in four of the academic training clinics, demonstrates similarities to conventional care, in particular CHC-based PC. Naturopathic care differs in that greater diagnostic diversity is represented. The results of these descriptive analyses are prerequisites to conversations with stakeholders, policy makers, and other health professionals about the future role of naturopathic medicine within the larger healthcare setting. 
